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Abstract: Large sandbags are occasionally employed as temporary rockfall mitigation structures or impact
buffers; however, their rock-capturing performance and applicable range have not yet been established. This
study aims to investigate the applicability of large weather-resistant sandbags as an emergency
countermeasure against small-scale rockfalls. To propose emergency measures tailored to rockfalls of different
scales, full-scale impact tests were conducted to clarify the impact behavior and capture performance of large
sandbags.

To ensure the stability of a two-tier sandbag arrangement, it is recommended either to arrange the second
tier in two rows or to connect the sandbags in a single-row second tier. A single-row, unconnected second-tier
configuration is suitable for rockfalls with impact energies of approximately 10 - 20 kJ. When sandbags are
individually secured with strapping belts, penetration can be prevented even at impact energies of 35 - 45 kd.
Although individual connections improve performance, the risk of the bag fabric tearing at connection points
increases with increasing impact energy. However, by combining individual connections with collective
strapping using belt slings, the system may be capable of capturing rockfalls with energies of up to
approximately 50 kd, which is comparable to the capacity of conventional rockfall protection fences. For
collective strapping, strip-shaped members are preferable to line-type members because the latter can cut
into the bag fabric. Furthermore, because rockfalls involve rotation and bouncing, placement must account

for rock diameter and bounce height to prevent rocks from overtopping the bags.

Keywords: Large sandbags, Rockfall, Emergency countermeasure, Impact test
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